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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical element little 
restricted in light quantity of incident light with little changes due to the 
elapse of time even if the structure body is exothermic with heat 
generated by irradiation of light. 

SOLUTION: Peripheral parts of predetermined effective areas of 
respective thin films 12 are supported on a substrate 11 via supporting . 
parts 13 so that the effective areas of respective thin films 12 are 
superimposed with a space between each other. The plural thin films 12 
show a predetermined optical characteristic as a whole. An electrode 
layer 14 is formed on the substrate 1 1 under the effective area of the 
plural thin films 12. An electrode layer 15 is formed on the uppermost 
thin film 12. When a voltage impressed between the electrodes 14, 15, 
the effective areas of respective thin films 1 2 are attracted to the 
substrate 1 1 by the electrostatic force generated between the 
electrodes 14, 15, and all the spaces between the plural thin films are 
substantially lost in the effective areas, and the plural thin films are 
changed in optical characteristic as a whole. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by compute, So the translation may not reflect the original precisely. 
2 .**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claim(s)] soacine mutually on said substrate and may lap with a 

[Claim 1] So that each predetermined sennce area may ope spac ng muni J or more thin f|lms 

substrate Two or more thin films ^.^J^^^^^J^^o^ thin films concerned shows a 
supported through the supporter to said substrate and sa^ serv^e area ^oftw e , ectrostatic force wnich acts among 

predetermined optical property as a whole, two or more •JJ^^J mQre e)ectrode layers conce rned is embraced. 

t^J^:~^^c^^ SEii of said service area of the thinfilm 
^^^^^^S^ claim 1 characterized by spacing of two or more of said thin fiims forming an air 
Km 3] The optica, e.ement according to claim 1~J*?£^J%Z 52H£££ 

SK^kT^ "~ 22S ^ StK=K2 oTthetbin film located in the most distant .ocation from 

said substrate of said service areas of two "™«£*^™ d by said service area of two or more of said thin films 
[Claim 4] The optical element according to claim 1 to J characterizea oy => 

(SS a£Z£En-* » <*->«.< dh.r.=..r«,d b, ..=h o. .» - n,^ of ..id «*. «. b*. . 

[S K o«icl ...™m .ceding which ,.,d ri« i. d—»H»d b» h.vh 8 — »~> » • 

said two or more electrode layers, two , "™ the phase ofTeLving said two or more sacrifice layers. 

^t'S.^"^ ~ — ~ - * — — ' - ■ 

photoconductor drum. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[FiSd^of the Invention] This invention relates to the equipment which used the optical element concerned for the optical 
element which controls optical properties, such as the reflection property of light, and a transparency property, and its 
manufacturing method, and a list. 

rDescriptton of the Prior Art] In recent years, researches and developments of various minute machines are actively don-B- 
using the semi-conductor manufacturing technology. The result of research is utilized also about the optical element which 
integrated the minute micro size mirror in the field. 

[0003] With the microoptics component reported conventionally, many metal mirrors of about ten-mtcrometer angle are^ 
accumulated on a substrate side, it drives according to the electrostatic force between the electrode which prepared these 
mirrors on the substrate, and a mirror, the include angle of a mirror is changed, and the method which controls whenever 
[ angle-of-reflection / of the incident light by each mirror ] is used (for example, Larry J.Hornbeck, Technical D.egestof the 
1 4th Sensor Symposium, 1 996, pp 297-304). 

[0004] Drawing 8 is drawing showing typically the outline cross-section structure of such a conventional m.croopt.cs 
component Electrode layer 2a and 2b are prepared on a substrate 1, and the movable mirror section 4 supported with the 
torsion hinge 3 is formed on this electrode layer 2a and 2b. This movable mirror section 4 consists of reflective mirrors 7 
which consist of a drive electrode layer 5 by which the center section was supported with the torsion hinge and a metal thin 
film with which the center section was connected with this drive electrode layer 5 through the postsect.on 6. If an electrical 
potential difference is impressed to electrode layer 2a of one side, the amount of [ of the drive electrode layer 5 ] electrode 
layer 2a flank can draw near to a substrate 1 side, a turning effort centering on the torsion hinge 3 will occur, and the 
reflective mirror section 7 will incline. The reflective direction of the light which carried out incidence to the reflective mirror 
section 7 by this is controlled. This optical element is used by projecting on a screen only the light reflected in the specific 
reflective direction as a space light modulation element (light valve) for projection mold indicating equipments (projector). 

[ProbLm(s) to be Solved by the Invention] However, since a center section is [ only being supported in post 6. and ] and it is 
easy to produce deformation of the reflective mirror 7 concerned curving by generation of heat by optical exposure 
temporarily the reflective mirror 7 which consists of a metal thin film in the conventional optical element as shown in 
drawing 8 mentioned above has large constraint of the reinforcement of incident light, moreover, in the conventional optical 
element as shown in drawing 8 mentioned above Since the reflective mirror 7 which consists of a metal thin film is [ that the 
center section is only supported in post 6. and ] Even if the reinforcement of incident light is not so large, when the stress 
by generation of heat of the reflective mirror 7 by optical exposure is accumulated with time, it is easy to produce 
deformation of the reflective mirror 7 concerned curving, and easy to produce deformation of the reflective mirror 7 curving 

[OOOol^ThisTvention was made in view of such a situation, its constraint of the quantity of light of incident light is small, and 
even if generation of heat of the structure produced in an optical exposure arises, aging aims at offering the equipment which 
used the optical element concerned for few optical element and its manufacture approach list. 

[mobm for Solving the Problem] In order to solve said technical problem, the optical element by the 1st mode of this 
invention So that each predetermined service area may open spacing mutually on said substrate and may lap with a 
substrate Two or more thin films which the peripheries of the service area concerned of each are two or more 1 thin films 
supported through the supporter to said substrate, and said service area of two or more thin films concerned shows a 
predetermined optical property as a whole. Electrostatic force which is two or more electrode layers, and acts among these 
when electric field are impressed among electrode at least 2 of two or more electrode layers concerned (even if it is a 
suction force) repulsive force — you may be — or [ that at least one spacing in spacing between said two or more thin films 
is substantially lost by responding ] — or so that it may change It has two or more electrode layers to which elastic 
deformation of at least one thin film in said two or more thin films is carried out, and the variation rate of said service area of 
the thin film concerned is carried out to said substrate. 

[0008] According to this 1st mode, since the service area of two or more of said thin films opened spacing mutually and has 
lapped these also including the part of spacing show a predetermined optical property as a whole like well-known optical 
multilayers And if electric field are impressed between [ of said two or more electrode layers ] at least two electrode ayers 
or [ that at least one spacing in spacing between said two or more thin films is substantially lost by at least one thin film in 
said two or- more thin films 'carrying out elastic deformation, and said service area of the thin film concerned displacing to 
said substrate according to the electrostatic force which acts among these ] — or it changes. For this reason, according to 
that magnitude, the optical property of two or more of said whole thin films will change with impression (namely, impression 
of the electrical potential difference or potential to an electrode layer) of electric field. 

[0009] Thus according to said 1st mode, the principle of optical multilayers and the variation rate of the thin film by 
electrostatic force are united skillfully, and can control the optical property obtained by control of impression of the 
electrical potential difference to said two or more electrode layers, or potential. 

[0010] By defining suitably two or more of said numbers, refractive indexes, thickness, spacing, etc. of a thin film, the various 
optical properties according to the purpose can be set up, for example, the transparency property (or reflection property) 
over the incident light of a predetermined wavelength field can be mentioned as known in optical multilayers as said optical 
property In addition, although the monolayer by the single ingredient is sufficient as each thin film, it may consist of two or 
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more layers depended on two or more in 6 re dients , ^ continuous con trol of permeability) 

potential difference of impression potential etc. said ^ fi|ms shou)d j ust .be supported 

rn012l And in said 1st mode, that the periphery of the service area o _tw ., d to be supp orted, for example, 

L y the shorter, the whole periphery of the service area ^^J^^S^o^ may be supported. In said 
only the part of the side of the pair in the periphery o 8 ^^^"fltan. „ supported and it is hard to P-duce 
1st mode since the periphery of the service area of ^ incident light is high and generation of heat of the 

deformation of the thin film concerned curv.ng ^ll^XZe Lre is no constraint in the reinforcement of .ncdent 

concerned curving also with time depended like - said 1st voice - in the optical element 

[0014] In this 2nd mode, since spacing of e thin film form the* P ^ make f sald th m film 

ST. va^m ST^T^^JS. «- --m and the ,i q uid of a predetermined refractive index etc. ,n sa.d 

iSl^roXreieme. 

Electrode at least 1 of said two or more f f ^^.'^^electrode layers is formed in said service area of the th.n 
of said thin films. Other electrode at least 1 of servjce areas of two or more of sa.d th.n fi ms. 

fflm located in the most distant location from sa.d '*^*"* t ££ ndm | ayer s which can be set in said 1st and 2nd 
[0016] This 3rd mode is the example of arrangement of two ° J"^^^/^ the electrode layer formed on the 
modes In this 3rd mode, if comparatively large electr o field are "V>™"^ f)| for exarnp , e It is drawn by the serv.ce 
Tbstrale. and the electrode layer formed in the service ^^^^ thin fi.ms can a.so be drawn near to a 
area of the furthest thin film to a substrate, and by th.s. the serv.ce ar substantially, and the 

r^ttal. spacing between the service J^^^S £2 *S - - ^ — ° f **» ^ 

T001 7] But in said 1 st and 2nd modes, arrangement of two or more electroce y ^ rf ^ or more rf sa|d 

Ws 3rd B mode. For example, while forming an ^^^i^SCSi (all thin films are sufficient) of the 
thin films, may form an electrode layer in the '™ ^? ° de , ayer may be formed in the serv.ce area of two or 

electrode layer on a substrate. .Karate like this 3rd mode, the thin film located in the location 

spacing concerned. „i em ent depended like - said voice of either the 1 st thru/or the 3rd 

fo01 9] the 4th voice of this invention - the optical element ^Penoeo films has the tenslle st ress. 

I* her - in the optica, element depended .ike. sa.d _ serv.ce £^J"££ Xaid thin films has the tensile stress, when the 
[0020] According to this 4th mode, s.nce said serv.ce ares . of V»o or m accord ing to electrostatic force, the 

electrostatic force concerned is lost after the service area of • ^Sfcoiy and is desirable. But in said the 1st 

L^ e area concerned becomes easy to -eedto have the tensile stress 

thru/or 3rd mode, the service area of ^^ rf J^j3J^ d , ike - said voice of either the 1st thru/or the 4th 

skjs: srryssiiasi r a-. - - - - - - -* - - - - 

more electrode layers of a thin film as one unit element child . mode _ tWs 7th voice _ if two or 

sr ? ™ - ~ ai s ° that ,ik ~ ona * [ 1 3 or 3 

L^^^pr-S K= example of the manufacture approach of the 
[0028] th'is 8th mode - said the 1st Upended like is adopted, the optical element 

Si^iss^x? — - «* s,nce the batch product,on 15 

possible, it will become possible to offer . low -pricj ^ ^ Mention is equipped with at .east one space .ight 
[0029] Even if the projection mold d.splay by the g t mod of th ^ ^ n fay 

modulation element and th.s ** cannot be found in th- P^e rt . £ ^ optica , element by sald 7th mode, 

space light modulation element, sa.d at least one space ugnt m 

. • iio 2005/03/09 
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[0030] The laser beam printer equipment by the 10th mode of this invention is an optical element according [ said optical 
modulator ] to said 7th mode in the laser beam printer equipment which irradiates the laser beam modulated with the opt.cal 
modulator at a photoconductor drum. 

[0031] said 9th and 10th modes - said 7th voice - although it is what shows the example of the app .cation equipment of 
the optical element depended like - said 7th voice - it cannot be overemphasized that the opt.cal element depended l.ke 
can be used in other various equipments. 
1*00321 

[Embodiment of the Invention] Hereafter, the equipment which used it for the optical element by this invention and rts 
manufacture approach list is explained with reference to a drawing. 

[0033] First, the outline configuration and principle of the optical element by the gestalt of 1 operafon of th.s invention are 
explained with reference to drawing 1 . 

f0034] Drawingl is the outline sectional view showing typically the principle of operat.on of the optical element by the 
gestalt of this operation, drawing 1 (a) shows the condition at the time of un-driving. and drawing 1 (b) shows the condition 

[0035] The optlcll' element by the gestalt of this operation is equipped with the substrate 11 which has translucency to the 
light (light of predetermined wavelength) which consists of glass etc., and to be used, two or more thin Films 12. a supporter 
13 and two or more electrode layers 14 and 15 as shown in drawingj . . 

[0036] As shown in drawing 1 (a), the periphery of the predetermined service area of each of said thin Film 12 is supported 
through the supporteTlTtolhe substrate 11 so that said seivice area of each thin film 12 may open spacing mutually and 
mav lap on a substrate 1 1. With the gestalt of this operation, said service area is made into a rectangle field, and the whole 
periphery is supported by the supporter 13. But the configuration of a service area is not limited to a rectangle and may 
support only the part of the side of the pair in the periphery of said service area which counters, without supporting the 
whole periphery of said service area. Moreover, you may make it spacing between thin films 12 form a vacuum layer and a 
liquid layer with the gestalt of this operation by it holding the optical element concerned in a predetermined container and 
arranging it in a vacuum and the liquid of a predetermined refractive index, although spacing between thin films 12 forms the 
air space etc. Furthermore, with the gestalt of this operation, the service area of each thin film 12 is supported by the 
supporter 13 so that it may have a tensile stress. But in this invention, the service area of each thin film 12 does not 
necessarily need to have the tensile stress. . . 

[0037] According to whenever [ wavelength / of the light to be used /. or its incident angle ] an ingredient, th.ckness, a 
number spacing a period, etc. are defined so that a predetermined optical property may be shown as a whole also including 
said all -'space as said two or more thin films 12 are known in optical multilayers. With the gestalt of this operation, two or 
more thin films 12 are set up so that the property of reflecting the light which carried out incidence from the rear face of a 
substrate 1 1 as a whole may be shown. . 
[0038] Said two or more electrode layers 14 and 15 embrace the electrostatic force which acts among these when electnc 
field are impressed among electrode at least 2 of two or more electrode layers 14 and 15 concerned, or [ that at least one 
spacing in spacing between said two or more thin films 1 2 is lost substantially ] - or so that it may ^change It ,s arranged so 
that elastic deformation of at least one thin film 12 in said two or more thin films may be earned out and the variation rate of 
sakJ service area of the thin film 1 2 concerned may be carried out to said substrate 1 1 . With the gestalt of this operat.on. it 
has only two electrode layers 14 and 15 as two or more electrode layers, and the electrode layer 14 is formed on the 
substrate 11 under the service area of two or more thin films 12. and. specifically, the electrode layer 15 ,s formed in the top 
thin film 1 2 (thin film 1 2 located in the most distant location from a substrate 1 1 ). But in th.s invention, nerther the number of 
two or more electrode layers nor arrangement is what is limited to an example like the gestalt of th.s operafon. For example, 
while leaving the electrode layer 14 formed on the substrate 1 1 as it is. may form an electrode layer .n the serv.ee area of 
one or more thin films 12 (all the thin films 12 are sufficient) of the arbitration of two or more thl n 

An electrode layer may be formed in the service area of two or more thin films 12 (all the thin films 12 are sufficient) of the 
arbitration of two or more thin films 1 2. respectively, without forming an electrode layer on a substrate 11. 
[0039] In addition, said electrode layers 14 and 15 may be suitably divided into plurality respectively. Moreover, wrth the 
gestalt of this operation, although spacing is opened between the lowest thin film 12 (thin film 12 located .n the location 
nearest to a substrate 11). and the electrode layer 14. the lowest thin film 12 may be d.rectly formed on the electrode layer 

[0040] Moreover, with the gestalt of this operation, what has translucency as electrode layers 14 and 15 to the light to be 
used is used Specifically, the metal membrane (if thickness is fully thin even if it is a metal membrane, rt has translucency. 
for example to the light) of thickness thin enough can be used as an electrode layer 15. using the rTO film as an electrode 
layer 14 But in this invention, either of the electrode layers 14 and 15 should just have translucency to the light to be used. 
For example, when only the electrode layer 15 has translucency and the electrode layer 14 does not have translucency. 
incidence of the incident light is carried out to the case where it is shown in drawing 1 and reverse, from the substrate 11 
bottom, and the light which penetrated two or more thin films 12 forms the absorption film on the electrode layer 15 so that 
it may be absorbed, and should just use the light reflected by two or more thin films 12. In such a case, the substrate 11 of it 
not being necessary to have translucency to the light to be used is natural. 

[0041] In according to the gestalt of this operation impressing an electrical potential difference between an electrode 14 and 
15 or not impressing predetermined potential to electrodes 14 and 15. respectively (at namely, the time of un-dr,v.ng) As 
mentioned above, each thin film 12 will be in the condition of having opened spacing mutually, the light which carried out 
incidence from the rear face of a substrate 1 1 will be reflected by two or more thin films 1 2 concerned, and two or more thin 
films 12 concerned will function as reflective film as a whole also including the air space between them 
[0042] If a comparatively high electrical potential difference is impressed between an electrode 14 and 15 so that an 
electrode 14 and the electric field which electrostatic force of gravitation produces among 15 may occur on the other hand 
as shown in drawing 1 (b) It is drawn by the service area of the top thin film 12 to a substrate 1 1 according to the generated 
electrostatic force. By this, it can draw near to a substrate 1 1 . and all spacing between the service areas of two or more thin 
films 12 of other thin films 12 will be lost substantially, they will function optically the service area of two or more thin films 
12 as simple gland as a whole, and many of incident light will penetrate two or more thin films 12 for them. Under the present 
circumstances, as shown in drawin g 1 (b), the circumference part of the service area concerned will carry out elastic 
deformation, among those a part for a flank will be displaced to **** parallel. x 
[0043] And if the electrical potential difference between an electrode 14 and 15 is turned OFF. since said electrostatic force 
will be lost each thin film 12 returns to the condition which shows in drawingj (a) with own elasticity. The respectively same 
potential as electrodes 14 and 15 is impressed, the electrostatic force of repulsive force is generated between an electrode 
14 and 15. and you may make it promote a return in the condition to drawing 1 (a) in th.s process. 
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example of operation explained above ^ than a three ffe*- e | e ctrical potential difference is impressed 

[0046] In addition, although .t was an electrode 14 and the exampl t > wn c . ^ ^ 

among 15. the electrostatic force of a sucfon ^^^^^Ki. « more electrodes may be given 

sssssrsr £^=sa^^ °< — - - *- — and an 

^KT^^^lSKSri-- service area of two o ; ^^^^^^^^ light 
deformation of the thin film 12 f^^^^^^^Zpa^ is comparatively large, there is no 
is high and generation of heat of the th.n ^^^^^^ with the gesta | t 0 f this operation, since the periphery of 
constraint in the reinforcement of incident light so much stress f usua „ y tens i, e stress) by generation of heat of 
the service area of two or more thin films 12 » eVe " * ^ jt to produce deformation of the thin film 12 

the thin film 12 concerned by optica. e *P? s "7^ cubing also with time, 

concerned curving, and hard to produce f^^^^^'ViTned when the silicon nitride thin film which carried out 20 
[0048] The optical property of the optical element, concerne d « henW sajd tw0 or more thin films 12 in the gestalt 

stratification in 200nm pitch with the th.ckness of 1 0Onm or , the substrate as ^ ^ ^ ^ 

of this operation here, using a glass substrate as a substra ^^^Snpr^^^^^ potential difference 
of a drive) where the case (at the time of un J^,®*^, of 5V are impressed, the wavelength of incident light 

between an electrode 14 and 15 and *e i elect ca Pj^'^S in the include angle from a substrate 1 1 and an 
is 612nm and shows the P^ 8 " ^ ^ ^ incidence (whenever [ incident angle ] 0 times). It turns 
parallel condition (whenever [ '"«=' de "^" 6 ' e o ] J° £^ time drive, and switching operation between reflection and 
^r^^^^ rSLiSaCi. / incident angle ] whi.e permeabil.y is about 0, at the time 
of un-driving so that clearly from this dr?wpg_2 . stationed on a substrate 1 1 and two or more service area 

[0049] By the way. aKhough on t^JSSmTm™ unit element child, two or more unit 

and electrode layers 14 and 15 of a thin film 12 are "^H^feWor more unit element children, it is good to even 

reference to drawing 3 thru/or drawing 5 h i<ja , e|ement according [ drawing 3 ] to the gestalt 

[0051] The schematic diagram showmg ;th P^t,o ^P~ ce " ° ^^ws the process which shows drawing 4 to dra^ipg 
of this operation, the schematic diagram showing the process ^wnic e)ement b the gesta , t of tnis 

3 . and drawingj are the schematic digrams ^^^^fJ^^^ ( a ) - (c). and drawine 5 (b) and (c) are 
operation^ated by this manufacture approach. §™3M0» and ^g^ - ^ draw ingjld)l£w the same 
outline sectional views. DrawJngJ (d) and SOBSMLjW"" top v ews^ y and^awin £ .5 (c) shows the cross 

process. Drawingj (b) shows the cross sect ^h ^t X 1 X line ^g^-- - (c) shows the cross section 

?£ZZZ£S£ i ( n a) dSSfb5 a !n ^SSti**! ™ > "nceptua, diagram. * is not 

optica, element which has stationed two ^ c Jd. and the optical element which has 

[ 1 ] can aiso be manufactured by the same 

approach. . ^rr^nt rhild Datternine of two or more transparent electrode layers 

the condition which shows in drawiQgJ (a), the silicon nrtnd turn £ v q stress ^ be tQ a 

tensile stress with a thickness of 1 0Onm u ^J^^ZTZh^ of this membrane formation' etc. And the 
silicon nitride film 22 by setting up suitably the twp«hw» "JJJ^ si|icon f|)m 23 and si | icon nitride film 24 as one pair 

ihTSness of the silicon n.ride film 25 ^^J^J^^L layered product of said multi.ayers to 

2£2S -"SS^S^^ kerned is divided into two or more layered 

which shows in drawingj (c) and (d) < dpwingj (b» The i part ^ot x si|icon nitride rAm 25 formed on 
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the batch production is possible, it becomes possible [ offering a low price optical element ]. 

[0061] Next, the projection mold display by the gestalt of 1 operation of this invention is explained with reference to drawing 
6 . Drawing 6 is the outline block diagram showing the projection mold display by the gestalt of this operation. 
[0062] The projection mold display by the gestalt of this operation is equipped with a space light modulation element, and the 
optical element (the sign 34 is attached in drawing 6 ) shown in drawing 1 and drawing 5 which mentioned above the light 
modulated by the space light modulation element as said space light modulation element in the projection mold display 
projected on a screen 36 is used for it. 

[0063] In this projection mold display, parallel light of the emission light which came out from the source 31 of the white light 
is carried out with a collimate lens 32. This parallel light passes the red filter 33, and turns into monochrome parallel light. 
Incidence of this light is carried out to the optical element 34 shown in drawing 1 and drawing 5 as a space light modulation 
element, and it is modulated. With the gestalt of this operation, a unit element child uses what has been arranged 256x256 
pieces, for example as this optical element 34. What has the property shown in drawing 2 as each unit element child's optical 
property can be used, in this case, to an optical axis, it leans and the optical element 34 concerned is arranged so that 
whenever [ incident angle ] may turn into about 50 degrees ( drawing 6 shows for convenience that it is perpendicularly 
arranged to an optical axis). It is controlled by the control signal which answers a video signal and is given from the drive 
control section 37 independently, respectively each unit element child of the optical element 34 as a space light modulation 
element un-driving [ a drive and ] (namely, turning on and off of the transmitted light of incident light). Thereby/the 
monochrome parallel light which carried out incidence to the optical element 34 is modulated. The modulation light which 
penetrated the optical element 34 is expanded with a projector lens 35. it is projected on it by the screen 36, and the image 
according to a video signal projects it on a screen 36. 

[0064] In addition, it consists of gestalten of this operation so that the transmitted light of an optical element 34 may be 
used as a modulation light, but you may constitute so that the reflected light may be conversely used as a modulation light 
Moreover, it is also possible by preparing the optical system for example further for the object for blue, and Green, and 
compounding the image of each color beforehand, or projecting on the same screen separately to project the image of a 
color on a screen. 

[0065] Next, the laser beam printer equipment by the gestalt of 1 operation of this invention is explained with reference to 
drawing 7 . Drawing 7 is the outline block diagram showing the laser beam printer equipment by the gestalt of this operation. 
[0066] fhe optical element (the sign 44 is attached in drawing 7 ) shown in drawing 1 and drawing_5 which mentioned above 
the laser beam which modulated the laser beam with trie optical modulator as said optical modulator in the laser beam printer 
equipment which irradiates a photoconductor drum 45 is used for the laser beam printer equipment by the gestalt of this 
operation. 

[0067] The laser beam which is the emission light which came out of the laser light source 41 is made into a band-like 
parallel light (parallel profile line-like light) with a collimate lens 42, and incidence of this laser beam printer equipment is 
carried out to an optical element 44 through the reflective mirror 43. With the gestalt of this operation, a unit element child 
uses what has been arranged in the shape of [ 10000 ]-dimensional [ 1 ], for example as this optical element 44. What has 
the property shown in drawing 2 as each unit element child's optical property can be used, in this case, to an optical axis, it 
leans and the optical element 44 concerned is arranged so that whenever [ incident angle ] may turn into about 50 degrees 
( dra wing 7 shows for convenience that it is perpendicularly arranged to an optical axis). It is controlled by the control signal 
which answers a printing picture signal and is given from the drive control section 46 independently, respectively each unit 
element child of the optical element 44 as a light modulation element un-driving [ a drive and ] (namely, turning on and off of 
the transmitted light of incident light). Thereby, a band-like parallel light which carried out incidence to the optical element 
44 is modulated. The modulation light which penetrated the optical element 44 is irradiated by the photoconductor drum 45. 
Then, although not shown in a drawing, paper is imprinted and fixed to the toner according to the potential image formed in 
the photoconductor drum 45. 

[0068] In addition, also in the gestalt of this operation, it is constituted so that the transmitted light of an optical element 44 
may be used as a modulation light, but you may constitute so that the reflected light may be conversely used as a 
modulation light 

[0069] As mentioned above, although the gestalt of each operation of this invention was explained, this invention is not 
limited to the gestalt of these operations. 

[0070] For example, the optical element by this invention can be used not only in a projection mold display or laser beam 

printer equipment but in other various equipments. 

[0071] 

[Effect of the Invention] According to this invention, as explained above, constraint of the quantity of light of incident light is 
small, and even if generation of heat of the structure produced in an optical exposure arises, aging can offer the equipment 
which used the optical element concerned for few optical element and its manufacture approach list. 
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DESCRIPTION OF DRAWINGS 
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aS£& It is hawing showing typically the outline cross-section structure of the conventional optical e.ement. 
[Description of Notations] 

11 Substrate 

12 Thin Film 

13 Supporter 

14 15 Electrode layer 
34 44 Optical element 

45 Photoconductor Drum 
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H5 (a) ttTBBHt?**. B3 (c> SV0 3 (d) 
ffl-II^ltt^ 0 BI5 (b) (50 5 (a) *<D 
XI -Xl«KC»-3fcKB**l/. 05 (c) i-ffl5 
(a) *©X2-X2«tcfio/cKffi«:^0"CCi4. 0 
3 (a) - (c) ROl4 (a)-(c)tt,B5 
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(b) Cc^-TWBCc>tj£T^Wrffi**LTC>S. 
Bltt«fc§:Bt*o/cfc«> % Bffi±. B5 4ttsMX*> 

[0 05 2] *«CC «fc4«ife&ffitt, a»0*ffi*^«r 

[0 05 3] itt@3 4ls*<bi3^*W&2 1 (B 

io l *<D»fiU 1 tcffl^) ±fc, *ffi3R^-©iB»K:^t>-tt 
t, tKK<DS9iSBll 24 (HI *CDm@Fl 1 4 tcffi 
^> £^£-^>^-r£ (B3 (a) ) . 

[0 054] <WC, B 3 ( a ) Kl7S-rtt»CDll«±(C, 
*8«H£ UTCD/?^ 2 0 0 nm<DBKfc£iRI82 3 

4US9HK2 2 (H 1 ^OitM 1 2 Ocffl^) *X/***y 
> Affile J: 9 SEfltf & . C ODRRJgCD^OSft^^Srfi 

^t^Ci^So tit, CG>BMbli3R«2 3 
20 iHfci^K2 4<!:4-o^7il/t, 2 0^T(D^ 
JfM<D«JI<*£^ir& (B3 (b) ) e fc/cL, 
„ »C0fi{b^3RH2 4O»3«, »a-r4fifba*JBl2 5 
©»3i^t2 0 0 n mi&ai^CC-rS. 
[0 0 5 5 ] f ©fl, K^-fxy^>^ffiCCJ:0. 

2 6t*«U aWJM#tWB2 0/imftOl»O 
SBfttC^-TS (B3 (c) (d) ) . 
[0 05 6] H3 (c) (d) K^TW&CQg 

30 OtMtti (B4 (b) ) . H4 (b) *>&W6^tt<fc5 

«c. i26 fticfgmz titc&mmm 2 5 ©gp##B 1 

*<D^}#gPl 3tCtg^-T^o *fc, S±@CD^{b^J@ 
2 2±CC«W3n/c»i^**2 5C0»»*«, ^&&± 

m<ommmm2 ztmc. hi tp<Dm±{iL<Dmm 1 2 

[0 0 5 7 ] £0C, B4 (a) &C^TttfigCDS*§-hCC/l 
5 5 nm<D&V4>&)Mt2 7 (HI *<D««JB 1 5CCtH 
S) «rflWr* (B4 (b) ).. 

[0 0 5 8 ] *CDfiL B4 ( b ) CC7R"Ttt!»OS«tc» 

Hi L-r©B!{bSJR« 2 3 £j§HJir£/ctf>(Dfi:g 1 /i m 
07L2 8* F^-Yxy^^^ffiKjrOJBfiE-J-S (14 
<c) > . 

[0 0 5 9 ] StttC. B4 ( c > CC^-j-tt«0»«*7 

182 3*jgffll/T|^i"rS. cntCJ:0H4 (a)- 

(c) tc^^^. -Ttttoft, lB»0/cJQfi(WBI» 
tC«t4*** J F'3W6i«f 14 (b) <c) tc 
te^X, BT<bS**2 3*ffftL"COfcaJd2 9 (*T 

50 gp©^O^I^< ) ^H 1 1 2PaofflRIW:tB^-r 
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[0060] a±Mtm ¥m&wimftffi 

& ***** fflflW S C 4 *«JI6 4 & S . 
[0 06 1 ] ^K, *»"W©-*tS©»»«:j:*»Wffl 

J: *!M*aMW%«B*5^«W««H"P 

[0062] *sat©jK»ecj:s»!«ia*m«B». a 
•c. mrB2i«i#9»BR*£ l-cbu^^/cH i so'eis ic 

5V*-#*** (H6TB. ?f^3 4*Wl/t*4) *ffl 

[0 06 3] cc^waa^ftK-ctt. ee*«3 i 
ns. c©¥?f7t(i. ssta7^^*-3 3*iiaio, * 

*3BK©JB!B"Ctt. C©3t?Sf34il 20 

w-ciastis (Hem 9sm±. ftmcttuxmm. 

&*>*. A«#©*a#©*>*^> tt. WMB^CJS 

*ft-?na:SL-ciww<*n*. cn«:j:9. ft*** 3 30 

4KAS*t/fc#»WT#ttSSHS*iS. $6***34* 

[ 0 0 6 4 ] tt*J. fff^34© 
S)S*«:^33*4LTfflCiSJ;^tC«fig3nt:i»S*^ 
Se(CjgW**^SS364l/-Cffll>-5J:^tcfl|RS;L/-Ct>i 

y-vitctSiJ-rsc 4 ^-©BH&SrxS"; 40 

->±tci* utb-r c 4 *> ojttt?* s„ 

[ 0 0 6 5 ] &«e. nmonmic <ts u— if 

? OUT. H7**«ROTBi9iTa. B7 
«. *SliS©^«:«fc'5.U'-1f^' , J>^KB*^S!l B § 

[0 0 6 6] *3a6©^*KJ: S U-tf?' 'J >££SB 

A4 5K«gWT-5)U-1f^' I J>^^S^*il>T > iiufeft 
^f@S£ L/tBuaiL/cEl 1 RO-*0 5ic^T ft**'?- (0 
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[0067 ] C<DU- WJZs'Ummi** U— !f*B4 
1 s&> 6 tH fc&tfcft-C *5U- tf ft #=i IM - f- U > X 4 
2K«fc9»K©W3te <KlEIM*©¥tT*) 4 3ft. S 
1*3 9-4 3*/TLT3fe*iR*4 4{CA«3n4. *H 

ift^** 1 SKtcRK 1 0 0 0 0<IKg3ftfc&©*:;iil> 
•5. «#flBR*©#:W*te4 «:*-r»tt**-r 
44>©?rfflC^C4*ST > #. C©«te. *!§i*ft**T4 

ttTiBasns <H7"ct*. gwh fttt*c*ti<-cgg 
tci2Bsn-rci-5J; 5tc^Lrc»*> . ft^iB*T4L 
r©ft**^-4 4©&#{4*T-©fiSfr • #ffiS& (-Tfcto 
*. AW*©j8JS3fe©*>*7> tt. EPBiJi®»m-^«ccc; 
s l rfg»j$ijffligi5 4 6 frh h ft s pmmmc «t . 

4tCA#Lfc^tfc©Wrfttt^Si3ftS. *?f?44 
U fc^Ulfttt . !&ft K5A4 5 CCRg$f 3 ft S. * 
©'{£. E!rgK:tt^LTt,>ftC>;<>i. B36'F5A4 5tCj&(£ 

4. 

[0 06 8] ft*. **»©»»K*j(,»-t:«>. ft**T- 
4 4 ©Siaft*^t8ft4 0"Cfflt>5J: 5tC«tfiR$*VTt,> 
-S.^.. MtcJ5*t**^P*4Lrfflc»S«J:^K:t«)SL-c 

[0 06 9] fe[±> *S?B©&3IJS©fl5S8«:o(,»XSi?8 
LfcJlH. *H?|ttcn6©IIJS©0®fc:|RS3tiSfc© 
■Ctt/«CC». 

[0 07 0] MZ.it. *»IB«c«t*-***^-tt» tSS=tM 

^Jia-^u— if^'y >^iig©**c6T. ffe©a<?© 

[0 07 1 ] 

[*BJ©^*] JU±iftBJL/fcJ:^{c. *JfiWK«tt«i. 
At**©**©**^**']^ < - *>o. ^BSMT-^-TS^ 

[Hffi©fB#*SiW] 

[01] *»W©— S6M5©««UcJ:i3l6*:*^©ttfPJH 
[@2] il Kmt3e?lK)36fSFtt©-?(*^fi 

[B3 ] h i cc^-r^**^©siiixii*7F-rtuass-e 

[@4] 0 3:c^-rXStC?|#«5<Xg*jr;1-0BS@t? 
[El 5] 0 3Riy c 04tC7n-rKjt^fttC«tpt#6tlS@ 

[0 6] *&m<D— mt&<DMn&<£<k&&ffim$k?r&m.Z: 
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